Non-steroidal anti-inflammatory drug for pulmonary administration: design and investigation of ketoprofen lysinate fine dry powders.
Pulmonary inflammation is an important therapeutic target in cystic fibrosis (CF) patients, aiming to limit and delay the lung damage. The purpose of the present research was to produce respirable engineered particles of ketoprofen lysinate, a non-steroidal anti-inflammatory drug able to fight lung inflammatory status by direct administration to the site of action. Micronized drug powders containing leucine as dispersibility enhancer were prepared by co-spray drying the active compound and the excipient from water or hydro-alcoholic feeds. Microparticles were fully characterized in terms of process yield, particle size distribution, morphology and drug content. The ability of the drug to reach the deepest airways after aerosolization of spray-dried formulations was evaluated by Andersen cascade impactor, using the monodose DPI as device. In order to investigate the behaviour of the drug once in contact with lung fluid, an artificial CF mucus was prepared. Drug permeation properties were evaluated interposing the mucus layer between the drug and a synthetic membrane mounted in Franz-type diffusion cells. Finally, the effect of the engineered particles on vitality of human airway epithelial cells of patients homozygous for ΔF 508 CF (CuFi1) was studied and compared to that of raw active compound. Results indicated that powders engineering changed the diameter and shape of the particles, making them suitable for inhalation. The mucus layer in the donor compartment of vertical diffusion cells slowed down drug dissolution and permeation, leucine having no influence. Cell proliferation studies evidenced that the spray drying process together with the addition of leucine reduced the cytotoxic effect of ketoprofen lysine salt as raw material, making the ketoprofen lysinate DPI a very promising product for the inflammation control in CF patients.